Much of my career has been focussed on exploring the causes and consequences of variation in the productivity of fish. The aim has been to provide better advice for fisheries management. We have realized that variation in the components of productivity, such as growth, maturation, and fecundity is substantial. Incorporating this variation into stock assessment leads to a significant change in the perception of reference points and stock status. If exploitation levels are not adjusted for varying productivity, they will not be sustainable. Although we have learned much about the causes and consequences of variation in productivity there is still much to learn. It will be a huge leap forward when we can explain the processes driving this variation and use this information in our population models. My contributions to the field have benefitted greatly from a series of collaborations that have fuelled my creativity, productivity and enjoyment. My direct involvement in stock assessment has resulted in my research being used directly in the provision of scientific advice and also opened up areas of research that I would not have otherwise pursued. Get involved. Be open to new opportunities and seize them. You never know where they will lead you!
Introduction
Much of my career has been focussed on exploring the causes and consequences of variation in the productivity of fish. The aim has been to provide better scientific advice for fisheries management. When asked to write a contribution to the Food for Thought series on lessons from the careers of senior members of the fisheries and marine science community, I thought it might be most useful to explore this aspect of my career. In this essay, I will examine variation in fish biology and its impact on population productivity, and hence sustainable levels of fishing. I will look at whether the integration of biological realism into fisheries science can improve the advice we provide. I will also highlight some knowledge gaps. I hope to provide some insights from my own career that may be helpful and, although this is not meant to be a full review of the topic, the essay will hopefully also be a resource for those interested in the subject.
Early career
As a student, I studied shoaling behaviour in fishes. My under graduate research with Jean-Guy Godin at Mount Allison University, New Brunswick, Canada, focussed on the antipredator benefits of shoaling. Jean-Guy and I were able to publish two papers from this work Morgan and Godin, 1985) which helped give me a head start on my publishing career and more importantly taught me how to write scientific papers. Good mentoring early in one's career can make a huge Food for Thought articles are essays in which the author provides their perspective on a research area, topic or issue. They are intended to provide contributors with a forum through which to air their own views and experiences, with few of the constraints that govern standard research articles. This Food for Thought article is one in a series solicited from leading figures in the fisheries and aquatic sciences community. The objective is to offer lessons and insights from their careers in an accessible and pedagological form from which the community, and particularly early career scientists, will benefit. The International Council for the Exploration of the Sea (ICES) and Oxford University Press are pleased to make these Food for Thought articles immediately available as free access documents. difference in setting you on your path. I then moved to do a PhD at Queen's University at Kingston, Ontario, Canada, with Patrick Colgan, where we examined trade-offs between avoiding predation and foraging Colgan, 1987, 1988; Morgan, 1988a, b) . Essentially, foraging increases with shoal size and hunger but is negatively affected by the presence of a predator. This negative effect is mitigated by large shoal size, so that fish in larger shoals increase foraging when hungry, even when a predator is present. For fish in smaller shoals the presence of a predator poses too great a risk for them to increase foraging when hungry. This work seems a long way from applied fisheries science (although shoaling will come up again later). During my studies I had no intention of working on fisheries and so this essay could have been subtitled "An Unexpected Career".
My path to this unexpected career began when I moved to St. John's Newfoundland to take up a postdoctoral fellowship in behavioural toxicology with Joe Kiceniuk at Fisheries and Oceans Canada (DFO). During my postdoc, the Flatfish Section was looking for a new scientist to study the decline of the American plaice (Hippoglossoides platessoides) stock on the Grand Bank. Someone from the Toxicology Section just happened to be talking to the Flatfish Section head, Ray Bowering, when Ray mentioned they were having a hard time finding an appropriate candidate. My name came up, I was interviewed, offered the position and so became a flat fish scientist. That was 1988. I have been in the same position since. Serendipity plays a large role in any career (see Jobling, 2017; Mangel, 2017) . You need to seize the opportunity! The American plaice stock on the Grand Bank declined substantially during the 1980s, dropping by almost 90% by the early 1990s. At the same time, temperature on the Grand Bank was very low and it was thought that this may be playing a role. My initial work in fisheries research was on the possible impact of low temperatures on American plaice mortality and distribution (Morgan and Brodie, 1991; Morgan 1992 Morgan , 1993 . Although I did not realize it at the time, this was my first contribution of biological realism to stock assessment. This work provided some of the rationale for a change in natural mortality in the assessment model for the stock several years later, increasing from 0.2 to 0.53 for a 7-year period (Morgan and Brodie, 2001 ).
In the early 1990s, my background in shoaling behaviour would again become important. First it led to my participation in 1991 in my first ICES meetings with what was then the Study Group on Ecosystem Effects of Fishing Activities. I'm still attending ICES meetings more than 25 years later! After the collapse of northern cod, my knowledge of shoaling behaviour resulted in me leading a project to examine if trawling during cod spawning had a negative impact on reproductive success through the disruption of spawning aggregations and spawning behaviour. This was not a direct contribution to stock assessment but was aimed at answering an important question that could have implications for population productivity. The work was also important to inform decisions on possible closures of cod fisheries during spawning. The project had both lab and at-sea components. We determined in the lab that spawning behaviour and larval quality were both affected by stress . The at-sea component included both a study of how trawling affected cod schooling and an experiment to look at maternal effects, a collaboration with Ed Trippel at the DFO St. Andrews lab. The trawling experiment led to the discovery of largescale trawling induced changes in the school that lasted for more than an hour . This and other work at sea, led me to believe that if you are using data collected at sea you need to actually go to sea and have some real hands-on experience. This not only gives you an understanding of how the data are actually collected, it also makes you appreciate the difficulties of doing so. For example, the trawling experiment started as one using an ROV and underwater video to quantify changes in cod behaviour. But when we lost the ROV during one of its first dives, the experiment turned to acoustics to gather data on school structure. The maternal effects experiment with Ed Trippel ended up as another change in plan and another adventure in serendipity. We were catching almost exclusively males in the spawning aggregations, with only the occasional female, so we decided to change the study to one on paternal effects (Trippel and Morgan, 1994a, b) . But this also made us curious about why we were seeing these highly skewed sex ratios in the trawls. We analysed the survey time series and discovered that the sexes were segregated during the spawning season; it was lekking on a large scale (Morgan and Trippel, 1996) . I remember my excitement when I saw the first map of the sex ratios with clear geographic separation between the male and female dominated cod schools! This distribution is consistent with studies of spawning behaviour conducted in the 1960s by Brawn (1961a, b) and later work on the subject by Hutchings et al. (1999) .
Variation in life history and its causes

Maturity
In 1992, Bill Brodie, then the lead on the Northwest Atlantic Fisheries Organization (NAFO) Division 3LNO American plaice assessment, asked if I could look at deriving maturity ogives for that stock. That began my formal involvement in stock assessment, and I was soon conducting assessments as well as contributing biological inputs. I worked with John Hoenig, then at our lab, to develop a method to correct the calculation of proportion mature at age for our length-stratified sampling design (Morgan and Hoenig, 1997) ; a method that has turned out to be widely applied. We first presented this work at the ICES workshop on Sampling Strategies for Age and Maturity in 1994, where we received very useful review. We initially produced maturity ogives for just a couple of years and then went on to produce a time series of proportion mature at age. This clearly showed that there were very large changes in maturation occurring in this population with a strong trend of fish maturing much younger than previously (Brodie et al., 1992 (Brodie et al., , 1993 . In the mid 1990s, it began to be realized that this important phenomenon was happening in many fish populations. It was known for some time that maturity at age and size can vary, both between populations of the same species (Fleming, 1960; Diana, 1983) , and over time within a single population (Pitt, 1975; Beacham, 1983) . But this seemed to be something new: as population abundance declined, fish were maturing at a younger age and/or smaller size (Jorgensen, 1990; Rijnsdorp, 1993; Morgan and Colbourne, 1999) . Within Fisheries and Oceans Canada, the Maturity Working Group, chaired by Ed Trippel, was formed to examine changes in maturation for gadoid stocks off Canada's east coast. We estimated maturity at age and size in eight cod (Gadus morhua), three haddock (Melanogrammus aeglefinus), and one pollock (Pollachius virens) population (Trippel et al., 1997) . We found substantial declines in age and size at maturity in most of these populations starting in the mid 1980s. Our American plaice work showed that all 3 populations in the Newfoundland area also exhibited significant change with age at 50% maturity for females declining from about 11 years to <9 years of age (Morgan and Colbourne, 1999 ). In the Northeast Atlantic similar changes were being observed (Jorgensen, 1990; Nash et al., 2010; van Walraven et al., 2010) . At the time there were people who did not think that it was important to account for these changes. However, variation in maturity at size and age has proven to be an important component of changing productivity in many populations, with major implications for fisheries management.
A number of factors influence the maturity schedule of fish. A density-dependent growth response at reduced population size can result in earlier maturity (Rijnsdorp, 1993; Morgan and Colbourne, 1999) . Increased food availability can also result in an increase in fish condition which leads to maturation at a younger age and smaller size (Marteinsdottir and Begg, 2002; Morgan, 2004) . Fish also mature earlier at higher temperature (Alm, 1957; Sandstrom et al., 1995; Morgan and Colbourne 1999) . Increased mortality often associated with declining population size can also lead to earlier maturation at a smaller size. Starting in the early 2000s, the importance of this aspect started to be explored through probability maturation reaction norms (PMRN, Heino et al., 2002) . Increased mortality, often from fishing (but see Barot et al., 2005 for an example with increased natural mortality and low fishing mortality) exerts a strong selective pressure to mature earlier (Rijnsdorp, 1993; Olsen et al., 2004) . Fisheriesinduced evolution (Law, 2000) has now been extensively studied. I became involved in this research as a result of my work on American plaice and cod. This collaboration with Mikko Heino and Ulf Dieckman is ongoing and has resulted in seven primary publications. The work I collaborated on describing the shift in the PMRN of northern cod (Olsen et al., 2004) has become my highest cited co-authored paper. Although I knew that papers on cod in general, and northern cod in particular, were popular, I had not anticipated that work on PMRN would engender such interest. Initially there was some skepticism about the concept, particularly with respect to the rate of change that was being observed. I too, was somewhat skeptical at the time but, was interested in the PMRN as another way of examining maturation. However, the weight of evidence, including studies showing genetic change on short time scales (Jakobsdottir et al., 2011; Therkildsen et al., 2013; Uusi-Heikkila et al., 2017) and a study validating the PMRN approach (Pérez-Rodríguez et al., 2009) has led to wide acceptance of fisheries-induced evolution. There is a realization that such changes can have important impacts on population productivity (Heino et al., 2013; Dunlop et al., 2015) . ICES established WGEVO in 2010 to provide the basis for advice on accounting for fisheries-induced evolution in management.
Growth
Growth is an important component of population productivity with impacts directly on population biomass and through the impact of body size on fecundity, recruitment, and mortality. Interactions between temperature and food availability are important in determining growth rate. Growth is generally faster at higher temperature (Shelton et al., 1999; Lambert and Dutil, 2000; Swain et al., 2003; Rindorf et al., 2008; Sunksen et al., 2010) and also increases with food abundance (Lambert and Dutil, 2000; Rindorf et al., 2008) . But as food availability declines, so too does the optimum temperature for growth (Brett, 1979; Bjornsson and Steinarsson, 2002) . So it is complicated. But then most biological processes are! Relationships between low growth and population decline have been reported, possibly related to low prey abundance (Morgan et al., in press). As with maturation, size selective fishing can also have an impact on growth through fisheries-induced evolution (Swain et al., 2007) .
Fecundity
There is substantial variation in individual fecundity (Rijnsdorp, 1991; Kjesbu et al., 1998; Yoneda and Wright, 2004; Rideout and Morgan, 2007; Stares et al., 2007; McElroy et al., 2016) . Food availability and temperature play a role in this variation (Rijnsdorp, 1991; Ma et al., 1998; Lambert and Dutil, 2000; Lambert et al., 2003; Morgan et al., 2010) . There is some evidence of a densitydependent effect on fecundity as well (Koslow et al., 1995; Stares et al., 2007) . Fishing mortality may select for fish that invest more in fecundity (Yoneda and Wright, 2004; Wright et al., 2011) . Larger fish produce substantially more eggs. Energy diverted from growth to egg production when young, means that fish size and egg production in the future will be lower. The shorter lifespan of fish subject to exploitation selects for those that increase egg production since the individual may not survive to experience the potential future gains in fecundity (Wright et al., 2011) .
My research on fecundity was the start of my collaboration with Rick Rideout. He began working with me as a postdoctoral fellow in 2004 and is now a scientist with DFO. It seems unbelievable to me that Rick and I have been working together for 13 years. I continue to enjoy our chats about science (and many other things) and working on projects together. His knowledge and insight into fish reproduction in particular, and fish biology, in general have made a tremendous contribution to the work we have done together. The building of a network of collaborators within your own institution is an important building block to a successful career.
Condition
Fish condition represents a measure of the level of energy stored by an individual (Lloret et al., 2014) . Both maturation and fecundity are related to condition (Kjesbu et al., 1991; Marteinsdottir and Begg, 2002; Morgan, 2004) . Since condition can show large temporal and spatial variation (Marshall et al., 2004; Pardoe et al., 2008; Morgan et al., in press ), it could be expected to have a large impact on fecundity and maturation. However, the additional effect of condition, beyond that of length and weight, tends to be small (Marteinsdottir and Begg, 2002; Koops et al., 2004; Morgan, 2004; Rideout and Morgan, 2010) . Condition may play a larger role in skipped spawning. Skipping a spawning season occurs in a variety of species (Rideout and Tomkiewicz, 2011 ) and seems to be linked to poor condition, particularly (at least in gadoids) poor liver condition Skjaerassen et al., 2012) . Different indices of condition, for example liver condition and gutted condition, often have differing trends (Pardoe et al., 2008; McPherson et al., 2011) , complicating our ability to draw conclusions. Further complexity results because the relationship between condition and biological processes, like skipped spawning, can vary across populations .
Sex ratio
Variation in sex ratio is a potentially important aspect of population productivity that has received relatively little attention. If the sexes are subject to differential fishing mortality or have different spawning mortality, or if there is environmental sex determination, then sex ratio in the population can change (Conover et al., 1992; Jakobsen and Ajiad, 1999) 
. Temporal variation in sex ratio
Understanding biology to improve advice for fisheries management has been found in a number of populations (Kraus et al., 2002; Morgan and Brattey, 2005; Marshall et al., 2006; Morgan, 2008) . The data to calculate sex ratio are often available, at least from fishery independent sources, and should be further explored to determine the extent of variation in sex ratio and its impact on the productivity of populations.
What is the impact of variation in these components of productivity?
Understanding the causes of these changes in fish biology is only the start. The next question (at least to me) is does it make a difference? This question was actually the initial motivation for many researchers studying variation in fish biology. Realizing that there must be variation in reproductive potential, we wanted to know if we could build better predictions of recruitment by developing more biologically realistic indices of reproductive potential than the indices in use at the time that kept biology constant. Studies have looked at whether incorporating age diversity of the spawning stock (Marteinsdottir and Thorarinsson, 1998; Morgan et al., 2007; Brunel, 2010) variable sex ratio, maturity and fecundity (Murawksi et al., 2001; Kraus et al., 2002; Marshall et al., 2003 Marshall et al., , 2006 result in improved recruitment prediction, but results have been equivocal. Incorporation of more biological complexity into indices of reproductive potential is more likely to result in an improvement in the prediction of recruitment when there is larger variation in these factors, and particularly when they vary with trend (Morgan et al., 2011) . The availability of time series of high quality biological data are essential in building improved indices of reproductive potential De Oliveira et al., 2006) .
It is clear that incorporating biological variation has major impacts on the scientific advice provided for fisheries management, both in terms of reference points and stock status. Several studies show that the amount of biological complexity included in calculating reproductive potential impacts estimates of fishing mortality and biological limit reference points (Murawksi et al., 2001; Morgan, 2008; Brooks, 2013; Morgan et al., 2014a, b) . Work on American plaice as part of the development of the precautionary approach for this stock is an excellent example. Model estimates of maturity at age by cohort from survey data were used to calculate SSB, rather than applying the standard knife edge maturity assumption previously used. As a result of large changes in maturity at age, the limit reference point for this stock changed from 150 000 to 50 000 t. Alternative indices of reproductive potential also affect the perception of population status relative to reference points (Marshall et al., 2006; Fitzhugh, et al., 2012; He et al., 2015) . The most comprehensive look at this was done by the NAFO working group on Reproductive Potential (WGRP). We estimated several indices of reproductive potential for three groundfish species from eight populations . The different indices of reproductive potential had a large impact on the estimation of both biological and fishing mortality reference points. The status of the populations relative to these reference points also varied depending on the index of reproductive potential applied. There was no consistency in which index of reproductive potential was most conservative; it depended on the specifics of each stock. Incorporating biological reality into stock assessment clearly has a large impact but you cannot always predict the direction of the impact.
NAFO working group on reproductive potential
When the changes described earlier were first being explored, NAFO held a symposium in Lisbon in 1998 on "Variations in maturation, growth, condition, and spawning stock biomass production in groundfish", which was co-convened by myself, Jay Burnett and Eero Aro. An important conclusion of the meeting was the understanding that variation in these factors has direct implications on the productivity of stocks and therefore the need to incorporate varying productivity into the assessment of stocks (NAFO, 1999) . The symposium also recommended that NAFO Scientific Council establish WGRP. Many of the papers cited in this essay were produced by members of the WGRP. Prior to these and other studies like them, variation in most aspects of fish biology was generally ignored in stock assessment. There was some resistance to incorporating this variability into fisheries advice when the extent of the variation and its potential impact was not realized. The direct involvement in the assessment process by myself and others studying the area was instrumental in incorporating this variation, particularly in maturity at age, into the estimation of population size.
WGRP completed three sets of ToRs given to them by NAFO Scientific Council between 1999 and 2014. The WG was chaired by Ed Trippel and during its third ToR, worked with the EU COST Action FRESH (Fish Reproduction and Fisheries) spear headed by Fran Saborido Rey. Many of the same people (including me) were also involved in the ICES Study Group on Growth, Maturity and Condition in Stock Projections (SGGROMAT, 2002 (SGGROMAT, -2004 co-chaired by Tara Marshall and Coby Needle. Participation in WGRP was one of the most important, and definitely most fun, collaborations of my career. I cannot mention all of the members of WGRP, but my work with these people has been one of my major career highlights. WGRP provides a clear example of the importance of collaboration. It allowed me to become involved in a wider range, and greater quantity of research, than I could possibly have achieved on my own. I thoroughly enjoyed the science and I made good friends! WGRP was highly influential in the field of reproductive potential, producing work on such topics as the availability of relevant data, standardizing methods, how to actually estimate reproductive potential, the amount of variability in reproductive potential, as well as causes and consequences of this variability. As part of my work with WGRP, I published "Integrating reproductive biology into scientific advice for fisheries management" (Morgan, 2008) -an overview of variation in reproductive characteristics in commercial fish species, and an examination of the impact on perceived productivity of populations. This is one of my most cited papers. In all, the group convened 2 symposia (one co-sponsored with ICES), published more than 50 primary publications and held a workshop on "Implementation of Stock Reproductive Potential into Assessment and Management Advice for Harvested Marine Species". This was truly a collaborative effort that had a significant impact.
Variation in productivity and sustainable levels of fishing
The studies cited earlier examined reference points estimated using entire time series and the impact of variation in biological parameters on these reference points. There is another, perhaps more important way that variation in biological parameters makes an impact. Since maturity, growth, fecundity, etc. vary over time, the level of a population's productivity, and hence the level of fishing that it can sustain, also varies (Morgan et al., 2014a (Morgan et al., , b, 2016 . There can be shifts to new states (regime shifts) of productivity (e.g. Buren et al., 2014; Vasilakopoulos and Marshall, 2015) . But, there can also be short periods of lower productivity related to short term environmental conditions which do not constitute regime shifts. Fishing mortality reference points calculated using the varying levels of biological factors can differ dramatically. It is not uncommon for populations to have periods during which they can sustain little or no fishing. If fishing mortality reference points are not updated to reflect current conditions and exploitation rate is based on reference points from a more productive period, the population can quickly collapse. For example, for Grand Bank cod, we found that F MSY derived from the time series average and applied during a low productivity period could result in >60% decline in SSB in just 5 years (Morgan et al., 2014b) .
Taking this variation in productivity into account remains an important challenge. The use of traditional fishing mortality reference points may need to be reconsidered. One possible approach is to use current conditions to estimate the potential growth of a population in the absence of fishing, what Peter Shelton and I called G 0 (Shelton et al., 2006; Morgan et al., 2014a) . G 0 can be determined through simulation or through the relationship between recruits per spawner and spawners per recruit (Morgan et al., 2016) . Depending on stock status, fishing could be allowed to take a pre-specified percentage of this potential growth. The healthier the population, the higher the percentage of production that could be taken by fishing. Although the current level of productivity should be based on current conditions (requiring the updating of the biological inputs on a regular basis), stock status in terms of population size, should probably be relative to a biological reference point based on the entire time series. This is because biological limit reference points tend to be based on the level of SSB below which recruitment is impaired and this requires stock history. Even with the high variability that is characteristic of recruitment, there is a much greater probability of low recruitment below these limits. Additionally, the population history tells us what levels of population size are possible. A concept such as G 0 is worth further exploration.
Much to learn
There is still much to learn. Although there is an understanding of some of the causes of variation in the biology of fish, we generally do not have quantitative, predictive models of how much change will be caused by a particular change in any given driving factor. This is partly because of the interactions that occur. For example, growth will increase with increasing temperature but only if there is sufficient food and only if the temperature is not greater than the optimal temperature for growth for the species. Fish need to make decisions regarding energy allocation in response to conflicting processes, and this makes predicting outcomes difficult. Studies aimed at producing models that integrate these trade-offs and interactions would be of great benefit.
Some aspects remain elusive. Although developing alternative indices of reproductive potential has, in some cases, resulted in improvement in stock recruit relationships, the prediction of recruitment is still a major challenge. Recruitment is the result of complex interactions beginning with factors determining the level of egg production and continuing through egg and early larval stages up to recruitment (Houde, 2008) . The bet-hedging aspect of recruitment success in marine fish may mean that averages of driving factors may not be informative and instead it may be the brief window of opportunity in time and space that leads to a strong year class. This complexity has meant that we still have a long way to go before we are able to make reasonable predictions of recruitment, or, in many cases, even do a good job at modelling past recruitment. Natural mortality is another major aspect of biological realism that often eludes us. The ability to estimate and incorporate variable natural mortality in population models in the past has been limited (Morgan and Brodie, 2001; Swain and Chouinard, 2008) but new methods of integrated state-space models that resolve both process and observation error hold much promise in this regard (e.g. Cadigan, 2016) . Both recruitment and natural mortality have major impacts on population productivity and hence fishing mortality reference points (Morgan et al., 2014a, b) so more realism here would greatly improve our understanding of population dynamics and the quality of our advice for fisheries management.
Some more tractable issues have received limited attention as to their impact on productivity. Changes in sex ratio are known to occur but there have been few investigations into how much this variation impacts reproductive potential (but see Marshall et al., 2003 for some examples). Fecundity data have been limited but new methods make it easier to collect these data (Thorsen and Kjesbu, 2001) . As data become more available it would be worthwhile to pursue the use of total egg production as an index of reproductive potential, replacing the proxy of spawning stock biomass in stock-recruit models. Skipped spawning is another aspect that could have a large influence on reproductive potential (Rideout and Rose, 2006) . Improved methods for easily detecting skipped spawning that could be used on a routine basis would give us the ability to explore its potential impact.
Whether tractable or elusive, our understanding of the mechanisms regulating variation in productivity is far from complete. There have been advances in modelling that enable us to incorporate this uncertainty in biological processes. State-space models allow the separation of observation and process error. But process error is often considered random even when it is the result of model mis-specification. The development of models that better explain important biological processes can not occur without more understanding. The most recent model for northern cod attributes the collapse of the early 1990s to natural mortality of more than 2.0 over a 2-to 3-year period (Cadigan, 2016) . How can our management strategies be robust to the possibility of such a catastrophic event if we do not understand the cause? It will be a huge leap forward when we can explain the processes driving variation in productivity and use this information in our population models.
Conclusion
My journey through my unexpected career has been enjoyable. Much of the fun has come from the people I have worked with. Collaborations are immensely important to one's creativity, productivity, and enjoyment. But, I have learned that sometimes you need to do it yourself. If you are interested in having your research integrated into science for advice, it will more likely happen if you get in there and get hands-on. For example, I have led the assessment of many stocks over the years, giving me the chance to integrate my research, particularly on maturity, directly into advice. There can be unanticipated rewards from Understanding biology to improve advice for fisheries management involvement in applied science. Chairing committees, including NAFO Scientific Council, was a very interesting experience for me. It forced me to learn about all the aspects of the advice being produced by Council and I interacted with other constituent bodies of NAFO that were making the management decisions and deciding on the day to day running of the organization. My work in NAFO actually led to many of my scientific collaborations both with Canadian colleagues, but even more so with the wonderful friends I made with scientists from other NAFO member countries. It also opened up areas of research that I would not have otherwise pursued. Much of my work on biological variation and its impacts on productivity stems from questions raised during the assessment process. My involvement in stock assessment has led me to become Canada's member on the ICES Advisory Committee, which I am finding extremely interesting, meeting new people and learning about the advisory process in ICES. Be open to opportunities and seize them. You never know where they will lead you!
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